Hexose transport in L6 rat myoblasts. II. The effects of sulfhydryl reagents.
The importance of sulfhydryl groups for hexose transport in undifferentiated L6 rat myoblasts was investigated. N-ethylmaleimide (NEM) and p-chloromercuribenzenesulfonic acid (pCMBS) inhibited 2-deoxy-D-glucose (2-DOG) transport in a time and concentration-dependent manner. The inhibition produced by both reagents was virtually complete within 5 min, although neither reagent inhibited transport more than 70-80% regardless of the concentrations or incubation times used. Furthermore, the inhibition of 2-DOG transport by pCMBS or NEM could not be prevented by simultaneous preincubation of cells with 20 mM D-glucose or 20 mM 2-DOG. This suggests that sulfhydryl groups required for transport are separate from the hexose binding and transport site. By comparing the effects of the membrane impermeant pCMBS to those of the membrane permeant NEM, cell surface sulfhydryl groups were shown to be essential for hexose binding and transport. In contrast to the inhibition of 2-DOG transport, pCMBS and NEM had much less of an effect on 3-O-methyl-D-glucose (3-OMG) transport. For example, 1 mM NEM inhibited 2-DOG transport by 66%, whereas 3-OMG transport was inhibited by only 7%. This supports the suggestion that these hexose analogues may be transported by different carriers. Kinetic analysis of transport shows that treatment of cells with 1 mM NEM or 1 pCMBS results in inactivation of the high affinity 2-DOG transport system, whereas the low affinity transport system is unaffected. 3-OMG is preferentially transported by the low affinity system.